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REMARKS 

The Official Action of April 5, 2004, and the prior 
art cited and relied upon therein have been carefully studied. 
The claims in the application are now claims 1-3, and these 
claims define patentable subject matter warranting their 
allowance. Favorable reconsideration and such allowance are 
respectfully urged. 

Claims 1-3 remain in the application for 
consideration. 

As the Examiner will note. Applicant has amended the 
specification and claim 1 to change the term "one-third" to 
"two- thirds" . This was necessary due to a mistranslation from 
Applicant's Japanese priority patent to this application. The 
original English text of this application says "an annular 
corner where the inside peripheral surface 24 merges with any 
one end of the axial ly opposing end surfaces 25 of the 
semicircular rims 3 is chamfered off into a depth teaching 
one -third the axial thickness of the associated rim 3 to form 
a slant annular surface 21, which slopes... less than 45 
deg, " . This description should have been translated to two- 
thirds the axial thickness of the associated rim 3 to form a 
slant annular surface 21,.,.". Applicant submits that the 
chamfered depth is not one -third the axial thickness of the 
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rim 3, but two- thirds and is obvious from review of the 
application, especially FIG. 9, and also the parent 
application which correctly sets out "two-thirds". Applicant 
encloses herewith a copy of the JP application claiming the 
Convention Priority in US application showing that the 
original Japanese text does not disclose "one-third" but "two- 
thirds". If the Examiner considers it necessary. Applicant 
will forward an English translation of the JP application. 

The Examiner has rejected claims 1-3 under 35 U.S.C. 
103(a) as being unpatentable over JP '332 in view of Yoshida. 
Applicant respectfully traverses this rejection for the 
reasons indicated below . 

To assist the Examiner's review. Applicant presents 
the features of the claimed roller bearing cage set out in 
claim 1 as follows: 

1 . The cage bars are arranged with their outside 
surfaces being in flush relation with the outside peripheries 
of the rims . 

2 . The cage bar has an inside surface that is sunk 
at an axial middle area thereof to form a recess extending in 
depth radially outwardly beyond a diameter across pitch circle 
on the rollers and in axial length shorter than the pocket. 
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3 . The cage bar is made slender at the middle area 
thereof on account of the recess, with leaving axial ly 
opposing ends thereof thick. 

4. Circumf erentially opposing cheeks of the thick 
ends provide guide surfaces on which the roller rolls. 

5 . On the thick ends of the cage bar there are 
provided outside retainer lugs that jut into the pocket to 
keep the roller against outward escape out of the associated 
pocket and inside retainer lugs that also jut into the pocket 
to keep the roller against inward escape out of the associated 
pocket . 

6. An annular corner where the inside peripheral 
surface and any one end of the axially opposing end surfaces 
of the annular rims merge with each other is chamfered off 
into a depth reaching two-thirds an axial thickness of the 
associated rim to form a slant annular surface, which slopes 
to a plane normal to an axial direction of the rim, with an 
angle less than 45 deg. 

7 . The slender area of the cage bar is defined in a 
manner having an inside surface of an axial length extending 
over a range of from 50% to 80% of an axial length of the 
pocket . 
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8 . A slant surface connecting the slender area and 
any one of the thick ends is set to slope to a plane normal to 
the slender area, with an angle less than 45 deg. 

In comparison to these features, FIG. 3 of Yoshida 
discloses a needle roller bearing in which the pockets in the 
cage are each provided at corners thereof with relief portions 
each extending circumf erentially . The relief portions searve as 
passageways for lubricating oil . 

In the Yoshida cage, the pillar portion, as seen 
from FIG. 2, is made in a nearly M-shape in axially cross 
section and comprised of axially middle portion, axially 
opposite portions and inclined portions, which are not 
different in thickness from each other, but are all equivalent 
in thickness with one another. Thus, the axially middle 
portion, axially opposite portions and inclined portions are 
uneven or bumpy radially with respect to the outside circular 
surface of the cage. The outside circular surface of the 
Yoshida cage confronting the outer bearing surface of the 
mating housing is reduced in area by the axially middle 
portion and the inclined portions. This makes it impossible to 
reduce the surface-to-surface contact stress which makes the 
bearing prone to seizure. 
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In further comparison, in the claimed cage, the cage 
bar is made smaller in thickness at the middle area thereof 
leaving the axially opposite ends thicker in comparison. That 
is, the cage bar, is made with a reduced area by the axially 
middle portion and the inclined portions. Thus, the outside 
circular surface of the cage is made radially in flush or even 
throughout the overall axial length including the annular rims 
confronting the outer bearing surface of the mating housing. 
The claimed construction of the cage bar makes it effective in 
reducing the surface-to-surface contact stress, and thereby 
reducing possible seizure of the bearing. 

The inclined portions lc3 of the pillar portion Ic 
of Yoshida are formed on their inner side with pocket wall 
surfaces la2, which make contact with the rolling surfaces of 
the needle rollers 2 on the pitch circles PCD. With this 
construction, the Yoshida rolling element is carried to a 
location near the axially middle area, which is smaller in 
axial width, and therefore prone to skew. 

In comparison, the cage construction of the claimed 
invention, since the guide surfaces on which the roller rolls 
are provided at the axial opposite areas of the roller by the 
cheeks of the thick ends, can carry the roller over the 
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location large in axial width and, therefore, proves hard to 
incur the skew. 

As seen in FIG. 7 of Yoshida, its cage construction 
has no retainer lugs to keep the roller against inward and 
outward escape out of the associated pocket. Upon assembling 
the roller in the cage, much care must be taken to keep the 
roller from falling away from the cage. Accordingly, this 
construction is hard to handle. 

In the Yoshida cage construction, the inside 
peripheral surface of the pillar portion is set to slope to a 
plane normal to the slender area in an angle beyond 45 deg 
while the relief portions are provided at the corners of each 
pocket. As indicated earlier, the axial space in the radially 
inside surface is too small to provide the retainer lugs 
there, and further gets smaller in transverse section, smaller 
in modulus in section, eventually resulting in reducing the 
stiffness of the cage. 

Moreover, in the Yoshida cage construction, the 
annular corner where the inside peripheral surface and end 
surfaces of the annular rims merge with each other, which 
unlike that of the claimed invention, undergoes no chamfering. 
Thus, the cited prior cage construction is not a solution that 
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staves off any interference with the edge of the mating 
crankpin. 

Besides, the edge where the outside periphery and 
the side surface of the annular portion lb merges with one 
another is cut largely to make a chamfered area of an angle as 
large as 45 deg. In contrast, the same edge in the claimed 
invention is rounded only slightly. 

With regard to JP '332, FIG. 4 discloses a large end 
bearing 2 0 in which more than one needle 22 is held for 
rotation in two halves of a split bearing 21. The needle 22, 
as with the conventional roller, is made of, for example SUJ2 
(high-carbon chromium bearing steel) . The cage is coated with 
resinous material or tin and zinc to curb the electrolytic 
corrosion of the large end bearing 20, which would be caused 
either by any galvanic action that might otherwise occur 
between the needle 22 and the cage 21 or the crankpin 5a of 
the large end bearing 20, or by any corrosion of the needle 22 
that might otherwise occur after a metal coating with little 
electric potential has been damaged. JP'332 maintains that 
this cage construction improves durability. 

JP'332, although showing a split bearing in FIG. 4 
and an M-type bearing in FIG. 5, does not disclose or suggest 
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the cage construction of the claimed invention. JP*332 is 
merely directed to the surface treatment of the cage. 

As shown in FIGS. 4 and 5 of JP'332, the M-type 
cage, which is made smaller in width of its bearing surface as 
in the cage construction of Yoshida and is therefore prone to 
skew. 

With the Yoshida cage construction, the edge or 
corner where the inside peripheral surface and any one of the 
axially opposing surfaces of the annular rims merge with each 
other is chamfered off into a depth of a half the thickness 
with an angle not more than 45 deg to a plane normal to the 
axial direction. In contrast, the same edge or corner in the 
claimed invention is chamfered largely into the depth reaching 
two-thirds the thickness. 

The prior art documents made of record and not 
relied upon have been noted along with the implication that 
such documents are deemed by the PTO to be insufficiently 
pertinent to warrant their applications against any of 
applicant ' s claims . 

Applicant submits that the claimed invention 
patentably defines over the cited prior art. 
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Favorable reconsideration and allowance are 
earnestly solicited. 

Respectfully submitted, 

BROWDY AND NEIMARK, P.L.L.C. 
Attorneys for Applicant (s) 




Norman J. Latker 
Registration No. 19,963 



NJL:ma 

Telephone No. : (202) 628-5197 
Facsimile No. : (202) 737-3528 
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